drugs and vernakalant are the treatment of choice for rapid cardioversion in patients with nonvalvular short -duration AF with significantly better conversion rates than those of amiodarone, of up to 8 hours after administration. 4, 5 Antazoline is a first -generation antihistaminic agent with "quinidine -like" antiarrhythmic Propafenone was administered intravenously in slow bolus under continuous cardiac monitoring. The maximum allowed dose was 2 mg/kg according to relevant guidelines. 2, 3 Again, additional intravenous treatment with metoprolol at a dose of 2.5 to 5 mg, saline, potassium, and magnesium was administered at the discretion of the ED physician.
In cases where the first -line treatment was ineffective (antazoline or propafenone), patients were offered other drugs with different modes of action, referred for electrical cardioversion, or discharged depending on the clinical status and decision of the ED physician. Propafenone had been the only class I antiarrhythmic drug available in Poland, hence the choice of the comparator. Amiodarone was administered in our ED reluctantly due to its slow onset of action. 5 The primary endpoint of the study was successful cardioversion of AF to sinus rhythm documented on an electrocardiogram. Other endpoints included hospitalization, discharge, reason for hospitalization, and serious adverse events. All endpoints were measured similarly in both groups based on information from official medical records. To minimize the section bias, we included all patients who received at least 1 dose of antazoline or propafenone.
The primary analysis was performed for the comparison of antazoline with propafenone regardless of any additional treatment (β -blocker, magnesium). When data on effectiveness and safety were available, patients administered both drugs (as the first -line or second -line treatment) were included in the analysis in both the treatment and control groups according to the treatment received and documented outcome (eg, if the patient was administered antazoline as the first -line treatment without successful cardioversion and propafenone used as the second--line treatment was effective, for the purpose of the analysis both those outcomes were treated as 2 separate cardioversion attempts). An additional analysis was performed to compare patients receiving exclusively antazoline or propafenone without any additional treatment.
The study was approved by a local ethics committee.
Statistical analysis For the comparison of continuous variables between the study groups, the t test was used for normally distributed data (normality of distribution of all continuous variables was explored by examined skewness), and the results were presented as the mean and SD. The comparison of categorical variables between the groups was assessed by the χ 2 test, or the Fisher exact test in cases of a minimum expected count of less than 5, and the results were reported as the absolute numbers and percentages. Relative risk was calculated with 95% confidence interval.
All of the hypotheses were 2 -tailed with a 0.05 type I error. The statistical software package SAS properties. [6] [7] [8] Clinically, antazoline is considered to lower the velocity of intraatrial conduction, prolong the atrial refraction period, and improve atrioventricular conduction, allowing a fast ventricular response to supraventricular arrhythmias. In human healthy volunteers, the terminal elimination half -life of antazoline was 2.29 hours with a mean residence time of 3.45 hours and no data on hemodynamic effects of antazoline yet published. 9 In clinical practice, the drug can be administered intravenously in boluses of 50 to 100 mg every 3 to 5 minutes until successful cardioversion or up to a cumulative dose of 250 to 350 mg. [10] [11] [12] While not mentioned in relevant clinical guidelines, published observational studies have suggested high efficacy of antazoline, ranging between 50% and 80% and a rapid onset of action with cardioversion times between 7 and 20 minutes. 8, [10] [11] [12] [13] [14] [15] However, there have been no studies examining the comparative effectiveness and safety of antazoline and antiarrhythmic drugs recommended by clinical guidelines. 2, 3 The aim of the study was to examine the comparative effectiveness and safety of antazoline--based and propafenone -based strategies for a pharmacological cardioversion of short -duration AF in the emergency department of our center.
PATIENTS AND METHODS
This was a retrospective case -control study. We searched medical records of the emergency department of a tertiary care cardiac center, covering the years 2008-2012 for all patients who presented with short -duration AF and who underwent pharmacological cardioversion. Data on patients' general characteristics, drugs used, and outcomes of the treatment were collected anonymously. Coronary artery disease (CAD) was defined as a history of stable angina confirmed in a noninvasive or invasive test or a history of acute coronary syndrome or any intervention on coronary arteries. For the purpose of the study, structural heart disease was defined as a history of ischemic cardiomyopathy, nonischemic cardiomyopathy, or significant valvular disease repaired surgically.
Patients were referred for pharmacological cardioversion of short -duration AF according to standard clinical guidelines.
2 Decisions on drugs used, concomitant treatment, outcome of the cardioversion, and patients' discharge or admission were made by an ED physician on site. The background antiarrhythmic therapy was not discontinued and did not affect the decision of and timing of cardioversion in the ED.
Antazoline was administered intravenously under continuous cardiac monitoring in divided doses of 50 mg every 3 to 5 minutes up to a maximum dose of 250 to 300 mg or conversion to sinus rhythm. 12, 16 Additional intravenous treatment with metoprolol at a dose of 2.5 to 5 mg for rapid ventricular response (ventricular rate >140-150 bpm), saline, potassium, and magnesium was administered at the discretion of the ED physician.
The baseline characteristics of the study group are summarized in TABLE 1. Significantly more patients in the antazoline group had a diagnosis of CAD (41.3% vs 28.6%; P = 0.023), while more patients in the propafenone group used oral propafenone on a daily basis (22.5% vs 9.6%; P = 0007). The mean administered dose of antazoline was 172 ±65 mg (range, 50-350 mg), while all patients received 70 mg (1 vial) of propafenone. Metoprolol was coadministered with antazoline in 247 patients (73.9%) and with propafenone in 27 patients (27.5%) (P <0.0001).
Primary analysis
The primary results are summarized in TABLE 2. In our study, antazoline was 9.2 was used for the analysis (SAS Institute Inc, Cary, North Carolina, United States).
RESULTS
In the years 2008-2012, 548 pharmacological cardioversions were performed at our department. Antazoline was administered 334 times and propafenone-98 times; 50 patients converted to sinus rhythm spontaneously without any medication. In 42 cases, antazoline was not effective as the first -line treatment, and patients were given propafenone as the second -line treatment; 2 patients received propafenone as the first--line treatment and antazoline as the second--line treatment. Abbreviations: AF, atrial fibrillation; AFl, atrial flutter; AT, atrial tachycardia; AV, atrioventricular; CABG, coronary artery bypass graft; CAD, coronary artery disease; CRT, cardiac resynchronization therapy; DM, diabetes mellitus; ICD, implantable cardioverter -defibrillator; PCI, percutaneous coronary intervention; PM, pacemaker; PVC, premature ventricular contraction; SSS, sick sinus syndrome DISCUSSION To our knowledge, this is the first study describing the real -world comparative effectiveness and safety of antazoline, a first generation antihistaminic agent with antiarrhythmic properties, and of propafenone, a class I antiarrhythmic drug recommended by clinical guidelines. In some European countries, propafenone is the only available class I antiarrhythmic drug, and amiodarone was not considered a proper comparator in this study due to the slow onset of action.
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The observed effectiveness of antazoline (a 71.6% success in pharmacological cardioversion of short -duration AF to sinus rhythm) was similar to the effectiveness reported in previous publications.
8,10-15 Antazoline was administered intravenously in boluses of 50 to 100 mg every 3 to 5 minutes up to a maximal cumulative dose of 350 mg or conversion to sinus rhythm. Higher doses were not administered due to a marginal gain in effectiveness and significantly higher rates of adverse events described earlier.
12,15 About 73.9% of the patients received intravenously more effective than propafenone in pharmacological cardioversion of short -duration AF: 71.6% vs 55.1% (RR, 1.3; 95% CI, 1.07-1.57; P = 0.002). This translated directly to lower rates of hospitalization and better discharge rates. The main indication for hospitalization was ineffective pharmacological cardioversion of poorly tolerated AF, while complication rates were low and comparable between treatments.
Additional analysis
In an additional analysis, we compared antazoline and propafenone administered alone without any concomitant medical treatment in the ED. The baseline characteristics of patients in this subgroup are summarized in a Discharge and hospitalization rates do not sum up to 100% owing to the possibility of more than 1 indication for hospitalization.
Abbreviations: AE, adverse events; SBP, systolic blood pressure; others, see a Discharge and hospitalization rates do not sum up to 100% owing to the possibility of more than 1 indication for hospitalization.
Abbreviations: see TABLES 1 and 2
Limitations This was a retrospective case -control study and all limitations of this methodology apply to the study. A selection bias was highly probable, with significantly more patients taking propafenone on a daily basis being treated with propafenone in the ED. In an attempt to limit this bias, we included all patients who received at least 1 dose of any of the studied drugs. One of the main limitations of our study was the fixed dose of propafenone used in all patients regardless of the body mass, which most likely led to a suboptimal dosing in most cases and lowered the overall effectiveness of the propafenone -based strategy, thus altering the results of the analysis.
Due to the retrospective character of the study, not all data of interest were available. For example, the exact time to conversion after the treatment and exact time of stay in the ED were generally not included in the medical documentation and could not be analyzed. Antazoline was reported to have a rapid onset of action and times to conversion ranging between 7 and 20 minutes, while the effectiveness of propafenone might improve with time. 4, 5, [10] [11] [12] To set the study within a time perspective, the average time of stay among 199 patients with AF treated in our ED in 2015 was 180.5 ±105.2 minutes (range, 10-627 minutes); median, 161 minutes (IQR, 110; 235].
Source documentation also lacked data on mild or temporary adverse effects of both treatments. On the other hand, data on serious adverse events or situations that lead to hospitalizations were meticulously reported and therefore analyzed in this study.
This was an analysis of real -world clinical data derived from medical records archived in our center, hence the choice of the drug administered, variations in a dose regimen, and administration of cotreatment did not strictly follow the widely recognized clinical guidelines but still represented the clinical practice.
2,3 This is not unusual as published studies suggest a high variation in antiarrhythmic drug usage and high proportion of non -guideline treatments in paroxysmal and persistent AF. 17, 18 Conclusions Antazoline -based strategy was effective and safe in comparison with propafenone--based strategy in a pharmacological cardioversion of short -duration AF in our ED in a wide range of patients.
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The study was conducted at the 2nd Deptartment of Coronary Artery Disease, Institute of Cardiology, Warsaw, Poland, and did not obtain any special funding. a concomitant β -blocker, metoprolol (2.5-5 mg), as described in the available literature. 12,15 Also, physicians used intravenous saline, potassium, or magnesium.
The effectiveness of propafenone in this study (55.1%) was consistent with the results of other published studies. 4, 5 However, the administration of propafenone in this study deviated from the regimen recommended in clinical guidelines: all patients were treated with a single slow bolus of 70 mg (1 vial) without any additional boluses or infusions of the drug, while guidelines suggest doses of up to 2 mg/kg of body mass. 2, 3 Similarly to the antazoline group, intravenous β -blocker, saline, potassium, and magnesium were administered during the cardioversion.
Generally, in our center, antazoline was the drug of choice (334 vs 98 patients) in a wide range of patients with short -duration AF: about 60% of the patients had a history of hypertension, 40% had documented CAD, 22% had some sort of structural heart disease (including 5 patients with valvular disease treated surgically), and 18% had a cardiac implantable electronic device. The antazoline -based pharmacological cardioversion was marginally but significantly superior to the propafenone -based approach (RR, 1.30; 95% CI, 1.07-1.57), with lower rates of hospital admission and higher rates of discharge (TABLE 2) . The additional analysis preformed in patients who received exclusively antazoline or propafenone without any concomitant treatment revealed similar results to the primary analysis (TABLE 3) . These results warrant a randomized controlled trial to confirm our findings.
Hospitalizations in both groups were driven mainly by unsuccessful pharmacological cardioversion and therefore were significantly less common in the antazoline group. Only a marginal percent of admissions was due to the adverse effects of the treatment: mainly sinus bradycardia or mild hypotension (TABLE 2) . Some other indications for hospitalization were lone cases of dizziness, nausea, chest discomfort or clinical suspicion of CAD, and episodes of atrial flutter/tachycardia after cardioversion. Well -known mild adverse effects of antazoline such as hot flush, metallic taste, or drowsiness were not consistently reported in medical documentation and therefore were not analyzed in this study. 8, 10, 12, 15 An interesting finding of the study was a relatively high proportion of patients with documented CAD or structural heart disease in the antazoline group (TABLE 1) . Propafenone had been administered more reluctantly in those patients, which is understandable in the light of clinical guidelines. 2, 3 Patients with structural heart disease were included or excluded from the previous antazoline studies depending on the publication: for instance, structural heart disease was an exclusion criterion in the AnPAF trial. 8, 10, 12, 16 The general effectiveness and safety of antazoline in those groups of patients remain unclear and warrant further research.
